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ABSTRACT 
Background: Catastrophic health expenditure (CHE) and impoverishing health expenditure 
(IHE) are significant barriers to surgical care. Worldwide, 3.7 billion people risk financial 
catastrophe if they require surgery, mostly affecting the poorest populations in LMICs. 
Surgical CHE and IHE are not described in the South African context. The objectives of this 
study were: 1) to determine the proportion of surgical participants at New Somerset Hospital 
(NSH) ), a second-level public sector South African hospital, who experienced CHE and IHE 
and 2) to determine the risk factors associated with out-of-pocket (OOP) payments. 
Methods: This study used a cross-sectional retrospective questionnaire administered to 
participants admitted to any department of surgery (obstetrics, gynaecology, general surgery, 
urology, otorhinolaryngology, or orthopaedics) for a surgical procedure at NSH. Direct 
healthcare expenditure for the surgical admission was defined to be catastrophic according to 
three definitions: 1) OOP payments 10% or more of annual household expenditure (HHE) 
(CHE10); 2) OOP payments 25% or more of annual HHE (CHE25); 3) OOP payments 40% 
or more of capacity to pay (CHE40). IHE was based on the national poverty lines and was 
defined according to new impoverishment or worsening impoverishment, as a result of OOP 
expenditure on the surgical admission. Multivariate regression analysis was used to assess the 
relationship between OOP payments and per capita HHE, age, type of procedure, department 
to which participant was admitted, distance from NSH, and length of stay.  
Results: Out of the 274 participants interviewed: 263 were included in the analysis (4% 
attrition rate). Two (0.8%), five (1.9%), and three (1.1%) participants experienced CHE 
according to the CHE40, CHE10, and CHE25 definitions, respectively. About 98.5% of 
participants spent less than 10% of their annual HHE, while 95.4% spent less than 10% of 
their annual non-food expenditure OOP. Median OOP expenditure was R100 (IQR R15 – 
R350). About 23% of the participants (n=62) were not charged for their surgical admission. 
Low per capita HHE (p=0.02), cancer (p=0.001), having a non-generous health insurance 
plan (p=0.002), and the hospital bill amount (p<0.001) correlated positively with OOP 
expenditure on healthcare. Linear regression revealed that there was no correlation between 
the proportion of OOP payments and LOS or distance. One in five patients (n=50, 19%) 
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experienced new or worsening impoverishment and were pushed below the poverty line for 
receiving surgical care at a public hospital. Furthermore, 65 (25%) patients reported their 
household was unable to cope or household still recovering from the financial burden of the 
surgical admission. 
Discussion: Surgical CHE was not common among this study population, however IHE was 
substantial and the majority of participants incurred OOP for surgical care, with the main 
drivers of OOP costs being the hospital bill and transport. Financial catastrophe might have 
been low because: 1) most participants were protected by the uniform patient fee schedule 
and therefore did not incur a medical bill and 2) direct non-medical costs did not account for 
a significant proportion of OOP payments. Understanding the financial impacts of OOP 
health care expenditure is essential in the planning of the impending National Health 
Insurance in South Africa. 
Abstract word count: 506 
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DEFINITION OF KEY TERMS 
Catastrophic health expenditure: OOP payments that exceed a certain threshold of a 
household’s income or capacity to pay (CTP), and may be so high that a household must 
reduce its basic expenditure over a period of time to cope with health costs, threatening a 
household’s survival (1, 2). The definition has varying thresholds based on the proportion of 
household expenditure (HHE) attributed to OOP payments for the direct costs associated with 
healthcare, which include: 40% of capacity-to-pay, 25% of total HHE, and 10% of total HHE 
(3).  
 
Capacity to pay: Also known as non-food expenditure in many cases. The effective income 
less the household’s basic subsistence expenditure, especially food expenditures (4) and 
reflects a household’s purchasing power more accurately than the household income (5). 
 
Poverty: The state or condition in which a person or community lacks the financial resources 
and essentials for a minimum standard of living (6). 
 
Food poverty line: The amount of money needed for an individual to be able to afford the 
minimum daily energy intake. This is also known as the extreme poverty line (amount 
expressed per person per month in rand) and refers to subsistence/food expenditure only (7). 
 
Lower-bound poverty line: The food poverty line plus the average cost of non-food 
expenditure (amount expressed per person per month in rand) (7). 
 
Upper bound poverty line: The food poverty line plus the average non-subsistence HHE (7). 
 
Gross Domestic Product: Total market value of the goods and services produced by a 
country’s economy during a specific time period (8). 
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Price elasticity of demand: A measure of the change in the quantity demanded of a product or 
service in relation to the change in price (9).  
 
Surgical diagnosis: Any diagnosis that constitutes a problem that is potentially surgically 
treatable. A participant with a surgical diagnosis will be admitted to a surgical service or 
firm. 
 
Surgical care: Any intervention directed at reducing the disability or premature death 
associated with a surgical diagnosis (10). Surgical, anaesthetic, and obstetric care is 
collectively termed surgical care and refers to the care required for surgically-treatable 
diagnoses (11). Surgical care includes all aspects of care that involve treating a surgical 
diagnosis, which may or may not require an operation.  
 
Surgical admission: This term is defined, for the purpose of this paper, as the admission 
during which the participant received surgical care necessitating an operation. It is the acute 
period during which the participant underwent the operation and recovery period. 
 
Surgical condition: A disease state requiring the expertise of a surgically-trained provider 
(10). For the purpose of this paper, the surgical condition refers to the disease period prior to 
the surgical admission during which the participant was interviewed. 
 
Operative admission: A participant is admitted for surgical care which entails an operation. 
For the purpose of this paper, operative admission refers to surgical admission, as only 
participants who underwent a surgical procedure during their admission were interviewed. 
 
Inpatient: A participant admitted to the hospital and staying overnight in the wards. 
 




OOP payments: A healthcare financing mechanism that entails direct payments made by an 
individual to a healthcare provider or service, usually at the time of service use, excluding 
any pre-payments, for example, taxes and health insurance premiums (12). 
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CHAPTER 1- INTRODUCTION 
 
SECTION 1.1: GENERAL BACKGROUND OF THE STUDY 
 
Treatment for surgical conditions has long been considered uneconomical worldwide (13). 
However, in 2015 the Lancet Commission on Global Surgery, along with the World Bank, 
identified that surgical care is cost-effective and should be prioritised on the global health 
agenda in order to ensure Universal Health Coverage (UHC) (14).  
 
Catastrophic health expenditure (CHE) is one of the barriers preventing access to surgical 
care (15). Nearly half the global population is at risk of CHE when accessing surgical care, 
and this burden of financial catastrophe is often shouldered by the world’s poorest 
populations (15, 16).  
 
Health systems in low- and middle-income countries (LMICs) rely greatly on out-of-pocket 
(OOP) expenditure to finance healthcare (4). Expenditure is considered catastrophic when a 
household’s OOP payments for healthcare is so high in relation to a household’s capacity to 
pay (CTP) or income, that it results in the household reducing its expenditure on other 
necessary items to cope with the costs of healthcare (17). Healthcare expenditure may also be 
impoverishing, either forcing households below the poverty line or deepening poverty 
amongst the most marginalised populations (2, 18). Impoverishing expenditure is 
independent of financial catastrophe and impoverishment may or may not occur alongside 
CHE. Furthermore, avoidance of financial catastrophe can lead to poor health-seeking 
behaviour. 
 
SECTION 1.2: PROBLEM STATEMENT 
 
In South Africa, there is a paucity of information regarding OOP payments for surgical care, 
and its impact on financial catastrophe.  
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Previous literature has shown that South Africans faced negligible levels of catastrophic 
health expenditure (CHE). In 1995, studies showed that South Africa’s CHE for medical care 
was close to zero (4). The public healthcare sector makes use of the uniform patient fee 
schedule (UPFS) that subsidises and stratifies user fees at the point of care (19). This guide to 
billing for services in the public sector, responds to the call from the World Health Assembly 
to achieve health for all (20). However, it is not known whether the UPFS actually protects 
against CHE in the public sector.   
 
A recent disease-specific study highlighted that CHE for assistive reproductive techniques 
(ART) (a highly specialised service) is high in South Africa, and almost half the population 
experienced financial catastrophe as a result of infertility treatment (2).   
 
Apart from the abovementioned article, there has been no further research published 
regarding CHE for surgical procedures in the South African public sector. UHC in South 
Africa cannot be achieved unless there is an understanding of how public sector surgical care 
is financed.  
 
SECTION 1.3: PROFESSIONAL SIGNIFICANCE OF THE PROBLEM 
 
Understanding the factors that contribute to significant OOP payments for surgical care is 
essential in order to design a healthcare system that protects against CHE. In addition, 
reducing financial barriers to accessing surgical and anaesthesia care will improve health-
seeking behaviours, thereby increasing access to surgical care.   
 
SECTION 1.4: OVERVIEW OF THE METHODOLOGY 
 
A 194-item questionnaire was designed on the Research Electronic Database Capturing 
(REDCap) programme, and included questions that evaluated household income, 
socioeconomic status, and direct and indirect costs for both surgical admission and surgical 
condition. The questionnaire was administered over a one-month period in 2019 to all people 
undergoing a surgical procedure and who were under direct care by one of the surgical 
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services at New Somerset Hospital (NSH) (obstetrics, gynaecology, orthopaedics, and 
general surgery – including otorhinolaryngology and urology). NSH is a second-level 
hospital based in Cape Town City Centre, in the Western Cape, South Africa. All participants 
who underwent a surgical procedure, were admitted for at least one night to a surgical ward, 
and were willing to participate in the study following informed consent were interviewed in 
their preferred language on the day of their discharge. No participants under the age of 12 
were included in the study. Data were collated and exported to Stata 15 SE for data analysis.  
 
Three universally-accepted definitions for CHE were used: 1) OOP payments for direct costs 
associated with surgical care that were 40% or more of annual non-food expenditure, 2) OOP 
payments for direct costs associated with surgical care that were 25% or more of annual total 
household expenditure (HHE), 3) OOP payments for direct costs associated with surgical 
care that were 10% or more of annual total HHE. Expenditure is a commonly used measure 
in calculating financial catastrophe because it is considered a more reliable measure 
compared to income, which is subject to acute and dramatic changes over time (21).  
 
 
Geospatial analysis was performed in ArcGIS to analyse the relationship between OOP 
payments for surgical care and the area in which the participant lived (suburbs in the greater 








CHAPTER 2 – LITERATURE REVIEW 
 
SECTION 2.1 CATASTROPHIC HEALTH EXPENDITURE - ORIGINS AND DEFINITIONS 
 
Approximately 150 million cases of CHE occur annually as a consequence of accessing 
healthcare in countries whose health systems fail to protect its individuals against significant 
OOP payments (17). CHE has been an important topic since the 1970s in the United States of 
America (USA), where catastrophic health insurance plans were developed to protected 
citizens against the impoverishing effects of healthcare costs (22). Since then, there have 
been many studies evaluating CHE in many countries with varying thresholds of CHE. 
Despite numerous studies published on CHE, there has been a lack of consensus with respect 
to a universal definition of CHE and a universal threshold against which to measure CHE.  
 
In 1986, Wyszewianski et al, defined CHE as OOP payment for health expenditure that 
exceeds 15% of the household’s income (23). In 1987, a paper was released using the 
threshold of 10% of household income to determine whether OOP expenditure for health was 
catastrophic (22), a threshold which was subsequently used by three more landmark papers 
(24-26). Xu et al used a different threshold of 40% of the household’s CTP, which was 
further endorsed by the WHO (27). CTP not only reflects a household’s ability to spend but 
also accounts for consumer behaviour which has shown that the poorer the household, the 
greater the share of total income spent on food (28), thereby further putting households 
already living under the poverty line at greater risk of CHE.  
 
Xu et al defined a poverty line as the average share of household subsistence (food) 
expenditure (SE) between the 45th to 55th percentile. And therefore, CTP was defined as  
CTPi =EXPi –SE45-55i (4), where EXPi  is the total HHE and SE45-55i  is subsistence expenditure 
adjusted for household size. 
 
In 2015, the World Health Organization (WHO) redefined CHE as OOP expenditure greater 
than or equal to 25% of non-subsistence expenditure (29), while a study by Shrime et al opted 
 17 
for a threshold of 10% or more of total annual HHE in a multi-country analysis of surgical 
CHE (30).  
 
Expenditure is a commonly used measure in calculating financial catastrophe because it is 
considered a more reliable measure compared to income, which is subject to acute and 
dramatic changes over time (21).  
 
OOP expenditure can be so catastrophic that it may force the household into poverty (4). 
Financial catastrophe or CHE is related but distinctly different from impoverishing 
expenditure which is defined as OOP payments for healthcare that force a household that was 
previously not impoverished, below the poverty line. Impoverishing expenditure can occur 
independent of whether OOP payments were catastrophic or not, according to the 
abovementioned definition and thresholds.  
 
There are many limitations to CHE measures. Firstly, the measures only take into account 
direct medical costs and therefore do not account for indirect, non-medical costs, such as loss 
of income or decreased economic productivity (30). Further limitations also include the recall 
bias associated with individuals recalling their expenditure over time and the lack of 
standardised thresholds (31).  
 
Individuals accessing healthcare may incur a number of costs required to be paid OOP, 
including:  1) indirect or opportunity costs, defined as any cost incurred when accessing 
healthcare that does not directly relate to the attainment of health but was incurred as a result 
of accessing healthcare, such as loss of income or wages and loss of property due to theft 
(17); 2) direct medical costs are costs associated with the medical bill or the cost of the 
service (e.g. user fees), these costs can also be incurred as a result of stock-outs and supply 
shortages in the public healthcare sector and include OOP payments for wound dressings, 
medication, and assistive devices, amongst others; and 3) direct non-medical costs are 




In South Africa, the inflation-adjusted national poverty lines for 2019 were R561 per person 
per month, R810 per person per month, and R1227 per person per month for the food poverty 
line, lower-bound poverty line, and upper-bound poverty line, respectively. The food poverty 
line is also known as the extreme poverty line (7). Despite these thresholds being well-
defined, the proportion of the South African population pushed into poverty as a result of 
accessing healthcare services is unknown. However, on a global scale, 100 million 
individuals are forced below the poverty line due to accessing healthcare (17). 
 
SECTION 2.2  DISTRIBUTION OF CHE WORLDWIDE AND ITS RELATION TO COUNTRY-SPENDING 
 
LMICs, mostly in South America and Asia, have reported the greatest burden of CHE, with 
countries such as Argentina and Columbia reporting up to 6% of their households experience 
CHE, in comparison to HICs such as France and Germany reporting less than 0.05% of 
households experiencing CHE (4). According to Xu et al, there are three groups with high 
levels of CHE: 1) countries in transition (Vietnam, Ukraine, and Cambodia), 2) LMICs in 
South America (such as Columbia, Brazil, Argentina, Paraguay), and 3) countries where 
there is no form of health insurance or pre-payment towards healthcare (4). Very few studies 
assessing CHE in Africa have been conducted, however, one study by Ataguba et al reported 
high levels of CHE among the Nigerian population (31).  
 
A study analysing CHE across 133 countries found the global incidence of CHE to be 11.7% 
with 808 million people incurring CHE in 2010 (32). Furthermore, the incidence of CHE 
correlates negatively with the gross domestic product (GDP) per person and the share of GDP 
spent on health. However, the WHO recognises that the high potential for CHE is attributed 
more to how a health system is financed and not necessarily the overall spending or income 
of the country (33), yet the poorest countries still experience the greatest CHE.   
 
Many countries do not have a national health insurance plan that offers financial risk 
protection for their inhabitants and the poorer the country, the greater the proportion of 
healthcare financing attributed to OOP payments (31). As a result, in many countries 
worldwide, healthcare financing is predominated by OOP payments, which tend to have 
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devastating effects on individuals from all income levels, but the poorest quintile are 
particularly vulnerable, experiencing CHE up to 61 times more often than wealthier quintiles 
(15). Individuals in the poorest quintile are already the most vulnerable populations and often 
the sickest (34), and therefore further predisposed to impoverishment (15, 16, 34).  
 
SECTION 2.3 HEALTH ECONOMIC PRINCIPLES AND HEALTH SYSTEMS FINANCING 
 
Healthcare is financed in a multitude of ways: OOP payments in the public and private 
sectors, health insurance plans (both public and private), national social insurance plans 
(collection of premiums from households), and government funding through national taxation 
(35). Even when insurance is available, it often does not protect against the non-medical costs 
associated with accessing healthcare that result in more annual cases of CHE than direct 
medical costs alone (15, 36), with the poorest populations being the most vulnerable (37). 
Marginalised populations often live in remote and rural areas, far from healthcare facilities 
and public transport (38). These populations are also, often, not protected against leaves of 
absence, resulting in substantial opportunity costs due to loss of income (38).  
 
In the public sector, user fees may be used to generate sufficient resources and funding for 
continued healthcare provision for an expanding population and to ensure financial 
sustainability in the healthcare system (39). Private sector healthcare worldwide relies 
heavily on direct payments OOP; OOP payments are incurred for services that are not 
covered by health insurance and for the co-payments that individuals pay (16).  
 
User fees have the potential to cause financial catastrophe. Abolishment of user fees has been 
shown to result in an increase in health service use in some countries. For example, in Sudan, 
the abolition of user-fees appeared to be associated with an increase in the percentage of 
individuals accessing obstetric services for caesarean section delivery (40). In Sierra Leone, 
there was a five-fold increase in the use of under-five paediatric healthcare services and in 
China, the cataract surgery services doubled after the removal of user fees (41, 42). While 
free healthcare can alleviate financial catastrophe associated with OOP healthcare 
expenditure, not all healthcare systems are sustainable in this manner and not all conditions 
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show increased utilisation as a result of free healthcare, implying that some conditions are 
more price-sensitive than others (40). Furthermore, abolishing user fees may result in free 
healthcare but has no bearing on the quality of healthcare received (40).  
 
Previously, user fees were viewed as a crucial component of healthcare financing in Africa, 
in addition to, or sometimes in lieu of, tax-based financing (43). However, in many African 
countries user fees have now been abolished, particularly for primary healthcare services and 
vulnerable populations such as pregnant women, children, and the elderly (43). In 1987, the 
United Nations Initiative Children’s Equity Fund (UNICEF) and the World Health 
Organization sponsored the Bamako Initiative, was adopted by many African Ministries of 
Health to increase primary health care service delivery and improve the efficiency of the 
resource-limited health care sector. This initiative aimed to increase donor support, and 
increase government spending health care and combine this with the concept of community 
funding. The initiative was implemented in and tailored for many African countries, but all 
with the same core objective of providing a minimum or basic healthcare packages to meet 
basic community health needs through user fees and community co-management of funds 
(44, 45). However, this initiative had substantial limitations with respect to imposing user 
fees on poorer households and cost recovery methods were called into question, resulting in 
an initiative that was not often not scalable in many countries (45, 46). 
 
In South Africa, the UPFS was designed to protect participants in the public sector against 
CHE due to direct medical costs (47). This system stratifies user fees according to participant 
income and ability to pay, including fully subsidised health service users (48).  
 
Pre-payments have been identified as a way to protect against financial catastrophe. 
Examples of pre-payment methods include national and social health insurance or 
contribution based on risk pooling, where premiums are collected from residents, and private 
health insurance, which is often costly (15). Private health insurance is a costly method of 
health system financing, and drives inequities in healthcare, particularly in accessing surgical 
care which is mistakenly perceived as uneconomical (49). 
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Government funding is still crucial, particularly in LMICs where a large proportion of 
participants are spread out over large distances geographically, often in remote areas, earning 
low-incomes or living below the poverty line. A national or social health insurance is not 
always feasible in these settings as generating sufficient funds is difficult and has often not 
led to adequate provision of healthcare services (15).  
 
The health economics concepts of price inelasticity and the theory of supply and demand play 
critical roles in CHE. Assumptions made in assessing financial catastrophe include: 1) 
Healthcare costs are financed out of current income, and 2) health expenditure is seen as 
necessary and non-discretionary (i.e. based on the economic theory of price elasticity) (50).  
 
Price elasticity of demand is a measure of the degree to which the quantity demand of a 
product or service responds to changes in its price. Healthcare, especially essential and 
emergency care, is assumed to be a necessity and the degree to which the individual or 
community responds to price is less elastic. Thus, the demand for healthcare is considered 
price inelastic (51, 52), which means that despite increases in the price of healthcare, demand 
does not decrease proportionately, as it is perceived to be a necessity.  
   
SECTION 2.4 FACTORS AFFECTING CATASTROPHIC HEALTH EXPENDITURE  
 
In high-income countries, such as the USA, factors that predispose to CHE include houses 
headed by persons older than 65 years of age, persons with disabilities, being unemployed, 
and lack of health insurance (53, 54). Risk factors for CHE in other countries, especially 
African countries, have not been well described in the literature.   
 
In a study by Xu et al, three major determinants of CHE were identified: 1) OOP payments 
share of total health expenditure, 2) total health expenditure share of GDP, 3) proportion of 
households below the poverty line (4). 
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There was wide variation between countries with respect to CHE. However, the analysis 
showed that CHE is common in middle-income countries, countries in transition, and in 
several low-income countries (4). The triad of poverty, lack of health service access and use, 
and the failure of social mechanisms to pool financial risks account for most of the variations 
in CHE across countries (4). 
 
The poor have been repeatedly found to be more predisposed to pay for their healthcare OOP 
(15, 36, 55). In low- to middle-income countries, such as Thailand, factors that predispose 
households to CHE included poverty or low household-income, which increases the risk of 
health expenditure being catastrophic in already marginalised populations (4). Increased OOP 
expenditure has been shown to correlate positively with an increase in CHE (4). A one 
percent increase in OOP payment toward healthcare expenditure correlates with a 2.2% 
increase in a household experiencing financial catastrophe. Figure 1 is  taken from Xu et al 
illustrates this relationship between OOP payments and CHE (4). Even relatively small OOP 
payments can be catastrophic for poor households (56), with the poorest participants being up 
to 61 times more likely to experience CHE compared to wealthier participants (15). This 
vulnerability is attributed to the fact that poorer households use almost all their income and 
resources for basic needs, such as subsistence, and often do not have the financial capacity to 
save for potential healthcare needs (56). As a result, no matter how low the OOP expenditure 
on healthcare, they are often less able to cope with OOP payments for healthcare in 
comparison to wealthier households. Furthermore, poorer populations often do not have the 
financial capacity to afford health insurance prepayments to supplement healthcare 
expenditure; resultantly, the proportion of OOP payments for healthcare, and the potential for 
CHE, is higher. 
 
Figure 1: Proportion of households with CHE versus the share of OOP in total health 
expenditure (multi-country analysis) 
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Source: Xu et al. Household catastrophic health expenditure: a multicountry analysis. 2003. 
Online available:  
 
SECTION 2.5 SURGICAL CATASTROPHIC HEALTH EXPENDITURE 
 
Surgical care has been reported as an important condition leading to financial catastrophe in 
healthcare (57), accounting for approximately one-fifth of CHE cases (30) and affects 
households of all income levels and countries at varying stages of development (17).  
 
The Lancet Commission on Global Surgery (LCGS) noted that there are five billion people 
worldwide who lack access to safe, timely, and effective surgical and anaesthesia care, most 
of whom reside in low- to middle- income countries in Africa (15, 58). Furthermore, about 
one-third of the global burden of disease is attributed to surgical conditions (15). As a result 
of advocacy from organisations such as the World Bank, the LCGS and the World Health 
Assembly, this formerly neglected burden of surgical disease has been proven to be cost-
effective and is being prioritised on the global health agenda, with the view to address this 
unmet need by 2030 (15, 58). Even though surgery is cost-effective for health systems, it is 
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not necessarily affordable for the participants accessing surgical care, particularly if there are 
no pre-payment or national health insurance policies to protect against the financial 
catastrophe of accessing surgical care (15). The need for surgical care, particularly in LMICs, 
is often an acute emergency, unpredictable and life-saving, making it difficult to plan and 
save for (30). Due to the nature of surgical conditions, accessing surgical care often results in 
large immediate or upfront costs that result in CHE even if the participant has health 
insurance, particularly if most of the costs are non-medical and not reimbursed by the 
insurance. 
 
In 2015, the LCGS identified that approximately 33 million individuals experience financial 
catastrophe due to OOP payment for surgical and anaesthesia care, annually. Key 
stakeholders present during the Commission identified user fees as the predominant method 
of health systems financing for surgical care in many LMICs, particular in Southeast Asia 
and sub-Saharan Africa, and consequently a significant barrier to accessing surgical and 
anaesthetic care (37, 59). Despite certain countries having a health insurance plan funded 
through general taxation, these plans often do not include the bulk of surgical and anaesthesia 
care and still require healthcare financing to be funded OOP (60). Furthermore, health 
insurance plans very rarely cover the non-medical costs associated with accessing surgical 
care (15, 36).  
 
User fees at the point of care often result in substantial adverse effects, especially in low-
income households, such as decreased utilisation of healthcare services and increased 
morbidity and mortality (37, 61-63). This is often exacerbated by the acute nature of surgical 
conditions and by non-medical costs, such as transport, which need to be paid upfront and 
often cannot be financed over time.  
 
A global modelling study by Shrime et al in 2015 aimed to quantify this burden further and 
found that nearly half the global population is at risk of CHE due to accessing surgical care 
(30). The study further confirmed the findings of the LCGS (see figure 2 below) (30), 
showing the worldwide distribution of the risk of CHE if surgery was required. With a risk of 
0.5 representing that, an individual has a 50% chance of incurring financial catastrophe if 
surgery were required. Another study by Hamid et al found that 3.4% of the global 
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population is forced into poverty annually as a result of non-communicable diseases requiring 
emergency care, including surgical conditions. In rural Bangladesh, surgical conditions 
account for half of the most impoverishing conditions and included undergoing surgical 
procedures such as cholecystectomy, appendectomy or hysterectomy (57). In North India, 
30% of participants who sustained injuries experienced CHE (64). In Africa, OOP 
expenditure for surgical care is often catastrophic. In Malawi, CHE affected 94% of patients 
attending district hospitals and 87% of patients attending central hospitals for surgical care 
with non-medical costs (such as transport and food) and indirect costs (such as loss of 
income) contributing substantially to financial catastrophe (65). In Uganda, 16% of of 
participants experienced CHE as a result of direct costs for pediatric surgery, however up to 
27% of participants experienced CHE due to indirect costs (66). Another Ugandan study 
found that up to 31% of participants experienced CHE and 53% of households had to borrow 
money to finance OOP expenditure on surgical care (67). While the occurrence of surgical 
CHE in LMICs has gained much attention, HICs like the United States also report high levels 
of CHE among their uninsured patients. The risk of financial catastrophe is highest among 
severely injured patients, often requiring surgery, and was found to occur in up to 81.8% of 
participants and the poorest quintile were disproportionately  affected (68).  
 
Figure 2: Risk of catastrophic health expenditure if surgery is required  
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Additionally, 48.5 million cases of CHE annually are attributed to the non-medical costs 
associated with accessing surgical care, such as transportation to the healthcare facility, food, 
and accommodation, amongst others (30, 69, 70). Despite the non-medical costs accounting 
for a significant proportion of CHE cases annually, these costs are often not factored into the 
models for determining and analysing OOP expenditure for healthcare.  
 
One-quarter of individuals worldwide will incur CHE as a result of seeking surgical care, and 
in keeping with previous literature on CHE, this burden is consistently higher in LMICs, 
affecting the poorest populations (15). The burden of CHE often falls on the country’s poor, 
and this is most notable amongst the poorest participants in upper-middle to high-income 
countries, where almost all CHE falls on the poor (15). Worldwide, approximately 6.1% of 
the poorest participants experience CHE due to accessing surgical and anaesthetic care (30). 
In contrast to low-income countries, Shrime et al found that the greatest CHE was 
experienced in upper-middle to high-income countries, suggesting that as the economic status 
of a country improved, OOP payments for surgical care were more likely to increase 
disproportionately to household income.  
 
Numerous organisations, such as the World Bank and the WHO, have noted that protection 
against CHE is an important aspect of ensuring UHC. These organisations are urging 
countries to target 100% financial risk protection against CHE, due to OOP payments for 
healthcare, by 2030.  
 
In order to do this, a situational analysis of health system financing and CHE is required in 
each country. The LCGS named six core indicators that would serve as measures of access to 
safe, affordable surgical and anaesthesia care and that need to be collected in order to 
understand the burden of unmet surgical need worldwide. The last two indicators relate 
directly to CHE: the risk of impoverishing expenditure when surgery is required and the risk 
of catastrophic expenditure when surgery is required (58, 71).  
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There is limited data available on the OOP financing for surgical and anaesthesia care. Not 
only is the incidence of CHE not well described, but an understanding of how surgical and 
anaesthesia care is financed within various health systems worldwide is lacking. There needs 
to be more granular data on the impact of surgical care on financial catastrophe, especially in 
Africa.  
 
SECTION 2.6  IMPLICATIONS OF CATASTROPHIC HEALTH EXPENDITURE 
 
Households that spend 50% or more of their annual non-food expenditure on OOP payments 
for healthcare are likely to experience impoverishment (33). Many participants who 
experience CHE will be pushed into impoverishment, and those who wish to avoid 
impoverishment might choose not to seek healthcare rather than risk catastrophic financial 
implications (43, 72, 73). The most at-risk populations for financial catastrophe are often the 
poorest populations in LMICs, further impoverishing the most vulnerable and marginalised. 
The financial catastrophe caused by OOP payments for healthcare can have devastating 
effects on households, forcing them to sell valuable assets, borrow money, and reduce 
spending on other necessities such as food and shelter (74).  
 
Medical and non-medical costs of accessing healthcare, especially surgical care, can result in 
adverse health-seeking behaviour in order to avoid financial catastrophe or impoverishment 
due to OOP expenditure (3).  
 
There are consequences associated with not seeking care, particular for surgical conditions 
can be life-threatening. The adverse effects of not seeking care include further morbidity and 
inability to work, resulting in financial hardship and lack of economic productivity (3, 4). 
 
Disability- and quality-adjusted life years are common measures of healthcare effectiveness 
but do not explicitly account for the impoverishing effects of accessing medical care. 
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Therefore, these factors and subsequently, their consequences, are under-researched and 
reported. 
 
SECTION 2.7  PROTECTING AGAINST CATASTROPHIC HEALTH EXPENDITURE 
 
The effects of CHE can be so debilitating for a household that health systems have been 
designed to protect against CHE. In 2000, the World Health Report noted that it is the 
responsibility of a country’s health system to ensure a finance system that protects its 
population against catastrophic health expenditure (1). Many health systems and insurance 
policies in both high- and low- to middle-income countries have been designed to protect 
participants against CHE (26, 49, 75). Issues of health financing are gaining attention in 
many LMICs and becoming more central to policy-making (31), this is notable with the 
National Health Insurance (NHI), a priority policy in South Africa. However, despite 
increased awareness around health financing issues in Africa, OOP payments remain 
substantial in many LMICs (31). Factors affecting the development of healthcare financing 
plans that protect against CHE include weak institutional capacity, political instability, poor 
socioeconomic conditions, poor healthcare infrastructure, lack of information and data to 
incite policy change (76, 77). Furthermore, the lack of data in LMICs on the incidence of 
CHE based on income levels and socioeconomic status is one of the most significant barriers 
hindering appropriate policy development (31). As described previously, CHE tends to affect 
the poorest populations disastrously and disproportionately. Ataguba argues that it is crucial 
to develop fair indices of CHE, with thresholds that are different depending on income levels, 
to address the principle of vertical equity and account for the poorest populations (31). 
Defining CHE using the same fixed proportion (i.e. threshold) of household income or 
expenditure for all households is inadequate as even small amounts spent OOP on healthcare 
could be disastrous for poorer households (25, 31).  
 
Despite the paucity of literature on the stratified incidence of CHE, there have been some 
concrete suggestions to protect against CHE. The multi-country analysis by Xu et al found 
that, if OOP payments on health expenditure could be reduced to less than 15% of total health 
spending, CHE could be avoided in most households (4). This would require more detailed 
health systems planning. However, the multicountry analysis by Xu et al did not account for 
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the direct and indirect non-medical costs associated with OOP expenditure for healthcare, 
such as transport, accommodation, loss of income, and food costs (4). The finding by Shrime 
et al that shows financial catastrophe to be more common amongst upper-middle to high-
income countries, suggests that financial risk protection against CHE should be built into 
health systems in countries at all stages of development (30).  
 
Non-medical costs should not be overlooked as an important contributor to CHE, as 
described earlier. These costs can be more impoverishing than the direct medical costs 
associated with accessing care, and surgical care in particular. These costs are often 
overlooked because they are not documented or well-researched and therefore, not budgeted 
for. Interestingly, a previous study by Shrime et al found that free healthcare at point of care 
did not protect the poorest populations against CHE; however, when vouchers were provided 
to assist participants with the non-medical costs associated with surgical care, there was an 
increase in overall health benefits and a substantial increase in financial risk protection (36).  
 
User fees are often implemented in order to sustain a healthcare system financially but do not 
assist in achieving equity, sustainability, or efficiency (43). Furthermore, if they result in 
CHE or impoverishing healthcare expenditure, the impact is significant for both the 
individual and the country’s economy. If individuals are avoiding the use of healthcare 
services due to the fear of incurring CHE, the individual and household will suffer further 
worsening healthcare and might be unable to attend work, and this will have a negative 
impact on the country’s effective workforce and productivity.  
 
In Sierra Leone, the cost of surgical care was seen as a financial burden requiring participants 
to often borrow money for OOP payments at point of care. This creates a substantial barrier 
to accessing surgical care, particularly if the provision of surgical care is not perceived to be 
of good quality or cost-effective (37).  
 
A healthcare system that ensures financial risk protection also addresses inequities in 
accessing healthcare, ensuring that poverty is not deepened amongst marginalised 
populations. In order to achieve this, a country’s healthcare system should combine various 
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methods of financing to both ensure system sustainability and prevent financial catastrophe 
(15). In addition to income-stratified user fees, pre-payments through general taxation and 
private insurance contributions should also form part of health system financing to distribute 
risk and minimise OOP payments when people become ill (61). However, there is great 
variation in how a government spends on healthcare and the priorities given to specific 
conditions within healthcare, resulting in deep inequities, especially for surgical procedures 
which are often not prioritised in national health insurance plans or benefits packages (15, 
57). 
 
Rwanda is an example of where health insurance schemes support a UHC model. The 
implementation of a national community-based health insurance policy has assisted in 
achieving >90% health coverage for the Rwandan population; funded mostly by the 
government and external funding (49). The public is required to pay annual premiums (tiered 
according to household income) and co-payments up to 10% at the point of care, which have 
been subsidised for the poorest quarter in the country (49).  
 
The success of this combination of financial risk pooling methods is an important lesson for 
other LMICs, particularly in Africa. Without financial risk pooling that accounts for both the 
direct medical and non-medical and indirect (opportunity) costs of healthcare, the goal of 
UHC cannot be achieved.  
 
More importantly, health systems financing cannot be tackled in isolation. The barriers to 
accessing surgical and anaesthetic care are numerous and complex; even if financial risk 
pooling is applied to surgical and anaesthetic care, lack of service provision and difficulties 
getting to surgical care, amongst other barriers, may still hinder safe, effective surgical and 
anaesthetic care to the poorest populations (15). Another important concept to consider is that 
often autonomy in the decision-making process is impacted by individuals who live in 
households where decisions are collectively made. This is an important barrier, especially for 
surgical care, that might not always be perceived as necessary or cost-effective. Income and 
expenditure in poor households are often shared and as a result, the decision-making process 
is often shared; increased autonomy of a household member may result in increased 
utilisation of healthcare services (37).  
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SECTION 2.8 WHAT IS KNOWN ABOUT CATASTROPHIC HEALTH EXPENDITURE IN SOUTH AFRICA? 
 
In 2018, South Africa was reported as the most unequal country in the world according to the 
World Bank, with 30-million people living below the national upper-bound poverty line, this 
represents more than half of South Africans (55.5%). Deep inequities still exist in South 
African society post-apartheid, with the groups worst affected by poverty identified as 
female-headed households, black South Africans, the unemployed, the less educated, large 
families, and children (78). Interestingly, the World Bank reports that poverty is not only 
widespread but has increased since 1994 and is still distributed geographically, eluding to the 
legacy of Apartheid (78). Furthermore, inequality and chronic poverty in South Africa are 
further driven by high levels of income-polarisation, compounded by the high levels of 
unemployment – up to 30% in South Africa (78). 
 
These inequities run even deeper in the healthcare sector, particularly with respect to the 
private and public sectors. The majority of doctors (70%) in South Africa are concentrated in 
the private sector, which 80% of the population cannot access (79). The public sector in 
South Africa services this 80% of the population that do not have private health insurance, 
but despite this, the South African Government’s spending on healthcare accounts for less 
than half of total health expenditure. Understanding the dynamics in South Africa’s economy 
is crucial to interpreting CHE and future policy development to protect against it.  
 
Ataguba et al found that inequities further favour the richer individuals and households in 
South Africa. The relatively wealthier groups in both public and private health sectors receive 
a greater share of the benefits, despite having a lower disease burden (35). In 1992-1993, it 
was estimated that direct household payments contributed to 23% of health system financing 
(80). A study by Harris et al quantified this inequity in the South African health system, 
showing that 43% of uninsured individuals, who utilised public sectors services, experienced 
financial catastrophe compared to 4% of privately-insured individuals who utilised services 
in the private sector. A study by McIntyre et al demonstrated that up to 18% of OOP 
payments by participants utilising the public sector were attributed to user fees (81). 
Furthermore, the OOP non-medical costs have been reported as a substantial barrier to 
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accessing healthcare in South Africa, particularly with respect to transport costs and distance 
from facilities (16).  
 
Despite the significant inequality gap in South Africa with vast inequities between the public 
and private healthcare sectors (16), CHE has been found to low in South Africa. The study by 
Xu et al that evaluated 116 household surveys over a 13-year period in 89 countries 
discovered in 1995, South Africa was reported to have an almost zero incidence of CHE (17). 
 
However, despite CHE being low, it has been shown that the poorest populations shoulder 
the greatest burden of OOP payments and financial catastrophe in South Africa (16). 
Contrastingly, one study by Dyer et al published in 2013 assessing CHE associated with 
assistive reproductive techniques (ART) found a 51% incidence of CHE, affecting the 
poorest populations (2). It was further discovered that 42% of the participants borrowed 
money to assist with their payments, which was often required to be paid back with interest 
(2). However, it is essential to understand that ART is a highly specialised elective procedure 
mostly sought in the private sector and is not covered by health insurance, resulting in high 
OOP costs. This is not representation of the OOP costs attributed to essential and emergency 
surgical procedures. However, other procedures like ART should be investigated in the 
private sector to see their impact on CHE.  
 
In a multi-country analysis by Xu et al, most African countries were excluded because 
household surveys and national registries did not record the information associated with 
expenditure (4). It was presumed that African countries were similar to other LMICs such as 
the South American countries that experienced significant OOP expenditure, which 
correlated to significant CHE. 
 
The South African government has proposed the introduction of a national health insurance 
plan in hopes of attaining UHC for South African citizens and addressing the inequities 
between the private and public health sectors (82). However, surgery and anaesthesia care, 
although implicitly in the plan, are not mentioned explicitly in the most current version of the 
NHI Bill, and therefore is at risk of not being prioritised.  
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There is limited data on CHE in South Africa and no current literature on CHE for surgical 
care. Furthermore, the previous studies have derived their information from household 
surveys that often do not capture information on non-medical costs.  
 
SECTION 2.9  A SUMMARY OF PREVIOUS RESEARCH AND HOW IT RELATES TO THIS STUDY 
 
In summary, previous literature published outside of South Afria has shown that CHE is a 
barrier to accessing healthcare, particularly with respect to surgical and anaesthetic care. 
Nearly half the global population is at risk of experiencing financial catastrophe as a result of 
seeking surgical or anaesthetic care. Health systems are often financed through OOP 
payments and user fees, particularly in Africa, and if the health system does not account for 
financial risk protection, then many households could be pushed into poverty or financial 
catastrophe as a result of accessing surgical and anaesthetic care. This has been identified as 
an important indicator by LCGS, as surgical conditions are often acute and emergency 
conditions, requiring upfront OOP expenditure, especially for non-medical costs.  
 
There are few reports on CHE in South Africa. In 1995, a study published in South Africa 
found CHE to be close to zero . The reasons for this need to be further explored.  These 
estimates were not disease-specific and little is known about OOP expenditure for surgical 
care. South Africa currently does not offer universal financial protection through a national 
health insurance plan. Of greater concern, the proposals for the NHI bill currently make no 
explicit mention of coverage for surgical conditions or financial risk protection for surgical 
and anaesthetic care and procedures. Due to the lack of conclusive evidence of CHE in South 
Africa, and surgical care in particular, it is still important to study OOP and CHE, as it may 
not be as insignificant as the previous study suggested (3). 
  
The LCGS identified that five billion people worldwide lack access to safe, affordable, and 
effective surgical care, most of whom reside in LMICs in Africa . Since 2015, the 
Commission, along with the WHO, the World Bank and the World Health Organization, have 
been lobbying for surgery, anaesthetic, and obstetric care to become priorities on the global 
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health agenda. One of the barriers to accessing surgical care is the risk of financial 
catastrophe and CHE measures serve as an indicator of access to surgical care.  
 
There have been very few studies on CHE in South Africa, and of those published, no data 
are available to quantify surgical CHE. Furthermore, most studies are modelling studies 
based on national household surveys. This gap in knowledge of surgical CHE in South Africa 
could have substantial adverse effects on already marginalised populations. If surgical CHE 
is significant, this could have implications for surgical care in SA and this information would 
be critical for NHI planning in South Africa. Currently, the NHI cannot be informed on the 
need to protect against surgical catastrophe if there is no evidence or literature providing 
information on surgical CHE.  
 
Table 1: Summary of relevant literature published on surgery- and anesthesia-related 
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CHAPTER 3 – AIMS AND OBJECTIVES OF THE STUDY 
 
SECTION 3.1   AIM 
 
This study aims to assess OOP expenditure for surgical care and determine if CHE is incurred 
as a result of accessing surgical care at NSH, a second-level public sector hospital in Cape 
Town. The study also aims to determine risk factors associated with OOP expenditure. To 
our knowledge, this will be the first study looking at CHE for surgical care in South Africa. 
 
SECTION 3.2  RESEARCH QUESTIONS 
 
Main objective:  
To identify the proportion of surgical participants at NSH that experience CHE and 
Impoverishing Health Expenditure (IHE); 
Secondary objectives: 
1) To determine the main contributing costs to OOP expenditure for surgical admission; 
2) To assess strategies used to finance OOP payments for surgical admission; 
3) To identify risk factors associated with OOP expenditure for surgical admission; 




CHAPTER 4: METHODOLOGY 
 
SECTION 4.1  STUDY DESIGN 
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This was a cross-sectional observational study administered via questionnaire. The 
questionnaire was designed in Research Electronic Data Capturing software (REDCap 8.4.3 
Vanderbilt, 2019) and contained 194 items under the headings: 1) Participant information, 2) 
Household member information, 3) Household socioeconomic status, 4) Information on 
inpatient and outpatient surgical care, 5) Coping with surgical expenditures, 6) Access (to 
NSH), and 7) Follow-up calls on medical bills and coping with healthcare expenditure. See 
appendix 1 for the detailed questionnaire. The questionnaire was modified from a previous 
study that assessed catastrophic health expenditure in assistive reproductive techniques (2). 
 
SECTION 4.2  RESEARCH SITE  
 
The study was conducted at NSH over a one-month period from 4 March 2019 – 4 April 
2019. Founded in 1864, NSH is a second-level/regional hospital in the Cape Town Metro 
Health District, South Africa with a catchment of approximately two million people. The 
hospital is a 330-bed facility located in an urban setting and has four operating theatres. Two 
first-level/district hospitals refer to NSH (Vredenburg Hospital and Wesfleur Hospital), as 
well as many other clinics in the Cape Metro West region (83). NSH has six specialist 
surgical services offering 24 hours services for obstetrics, gynaecology, orthopaedics, general 
surgery, otorhinolaryngology, and urology. Obstetrics and gynaecology have three full-time 
consultants (qualified specialists). General surgery has three full-time consultants, 
orthopaedics has two full-time consultants, and urology and otorhinolaryngology each have 
one consultant each. All surgical services have teams of registrars, medical officers, and 
interns. 
 
NSH is a public hospital and therefore offers free services to the following individuals: 1) 
pregnant and breastfeeding women, 2) children under the age of six years, and 3) pensioners 
above the age of 65. Other participants are billed according to the UPFS.  
 
SECTION 4.3  PARTICIPANTS 
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A power calculation was based on the World Bank’s World Data Indicators in 2017 that 
estimated South African CHE to be 15% and IHE to be 27%. Based on the IHE of 27%, to 
achieve 80% power and find a 20% difference in IHE with an alpha value of 0.05, we would 
need to interview at least 42 patients.  
 
SECTION 4.3.1 INCLUSION CRITERIA: 
• All inpatients from one of four surgical departments: obstetrics, gynaecology, 
orthopaedics, and general surgery (which included otorhinolaryngology and urology) 
who underwent a surgical procedure in the operating theatre under anaesthesia 
(general or regional). 
• All participants above the age of 12 were included in the study. Participants between 
ages 12 -16 had informed consent co-signed by their parents or guardians.  
 
SECTION 4.3.2 EXCLUSION CRITERIA: 
• Minors (defined as younger than 12 years of age).  
• Inpatients admitted to the surgical ward but had not undergone a surgical procedure in 
a operating theatre under anaesthesia.  
 
SECTION 4.4  ETHICS APPROVAL 
 
Ethics approval was obtained from the University of Cape Town (UCT) Human Research 
Ethics Committee (HREC 619/2018), granted until 30 October 2020. Following ethics 
approval, permission was obtained from the relevants department heads at NSH and the 
Western Cape Provincial Department of Health.   
 
SECTION 4.5  PARTICIPANT CONFIDENTIALITY 
 
Participants who agreed to participate were interviewed on the day of their discharge. 
Informed consent was obtained in their preferred language. Consent forms and questionnaires 
were translated into isiXhosa and Afrikaans (the two most spoken languages in the Western 
Cape, apart from English), using UCT translation services. Verbal consent was obtained and 
 42 
recorded on the REDCap database. Interviews were conducted in the participants preferred 
language with assistance from translators or nursing staff on the wards. Participants were 
interviewed in private cubicles or office rooms to protect privacy. Nursing staff and doctors 
were briefed about the study prior to the start of the data collection.  
Data were de-identified. Participants were asked their permission to obtain their financial 
information from the hospital finance department in order to factor in medical bills attributed 
to the surgical admission. Participants were also asked permission to obtain their contact 
details so that follow-up calls could be made to enquire about their long-term OOP 
expenditure and their ability to cope with the expenditure post-discharge. Participants were 
given the option to refuse to answer questions and to withdraw from the study at any point.  
Permission was also obtained to use participant spatial data (addresses and postal codes) for 
geospatial analysis.  
 
SECTION 4.6  VARIABLES AND DEFINITIONS 
Three universally-accepted definitions for CHE were used from existing literature. While two 
of the three CHE definitions utilize annual income, our study employed household 
expenditure as a proxy for annual income:  
1) OOP payments for direct costs associated with surgical care that were 40% or more of 
annual non-food expenditure (CHE40),  
2) OOP payments for direct costs associated with surgical care that were 25% or more of 
annual total household expenditure (HHE) (CHE25),  
3) OOP payments for direct costs associated with surgical care that were 10% or more of 
annual total HHE (CHE10).  
Expenditure is a commonly used measure in calculating financial catastrophe because it is 
considered a more reliable measure compared to income, which is subject to acute and 
dramatic changes over time (21). Expenditure is often a better indication of a household’s 
capacity to spend, often with the understanding that a household will spend within its means. 
Subsistence expenditure is regarded a necessity and impacts substantially on a household’s 
capacity to pay, particularly among the poorest quintile of the population, and was therefore 
accounted for in the CHE40 definition. 
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Table 1 outlines the continuous and categorical variables used.    
1.  H0: patients qualifying for full subsidization (pensioners, anyone on a social grant, or 
formally unemployed).  
2. H1: patients qualifying for partial subsidization (annual household income 
<R100,000) 
3. H2: patients qualifying for partial subsidization (annual household income 
<R200,000) 
4. H3: all services are costed at full price (annual income >R200,000) 
 
Table 1: List of Variables 
Variable name Variable 
type 
Variable definition 
Age Continuous Age of the participant in years 
Sex Categorical Male or Female 
Health insurance Categorical  Yes or No 
Level of education Categorical No education 
Some primary school, 
Completed primary school 
Some secondary school 
Completed secondary school 
Completed a diploma 
Completed a degree 







SA citizenship Categorical Yes or No 
Dwelling type Categorical Informal or formal 
Water source Categorical Improved drinking water source or not 
Electricity Categorical Yes or No 
HHE Continuous Participants total annual HHE (in rand) 
Per capita HHE Continuous Total HHE divided by the number of 
household members  
OOP payments  Continuous Total OOP payments for direct medical, direct 
non-medical, and indirect costs (in rand) 
OOP/HHE Continuous Proportion of HHE attributed to total OOP  




SECTION 4.7  DATA CAPTURING 
 
All information was captured directly on the REDCap mobile database, which was password-
protected. All 263 (100%) participants gave permission for their medical bills to be obtained 
from the NSH finance department, and 227 (82.9%) participants agreed to be contacted after 
one-month for a follow-up regarding extra healthcare expenses related to the surgical 
condition after discharge, and to find out how they were coping with the financial burden, if 
any, of the surgical condition and admission. Permission was given by the hospital Chief 
Executive Officer to obtain the medical bills for the surgical admission during which the 
participant was interviewed from the hospital finance department. Information regarding 
previous or current outstanding bills were difficult to obtain because the information was not 
linked to any specific admission.  
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SECTION 4.8  DATA ANALYSIS 
 
Data collated on REDCap were exported into Stata 15 SE (College Station, TX) for analysis. 
The Shapiro Wilk test was performed to test the normality of data.  Descriptive analyses of 
participants’ demographic characteristics and socio-economic circumstances were performed 
and proportions or percentages reported for categorical variables. Medians (with interquartile 
ranges (IQR)) were reported for continuous variables, such as age, as the data were non-
normally distributed. A p-value of <0.05 was considered to be statistically significant.  
 
Five outcomes were measured:  
1) OOP;  
2) OOP as a share of total HHE;  
3) CHE10: OOP payments for direct medical and non-medical costs of surgical 
admissions greater than or equal to 10% of annual household total expenditure. 
4) CHE25: OOP payments for direct medical and non-medical costs of surgical 
admissions greater than or equal to 25% of annual household total expenditure; and 
5) CHE40: OOP payments for direct medical and non-medical costs of surgical 
admissions greater than or equal to 40% of annual household non-food expenditure 
(i.e. CTP); 
 
OOP payments for various healthcare costs were categorised into direct medical, direct non-
medical, and indirect (according to the literature), and were reported using measures of 
association: medians (with IQR) were reported due to outliers and non-normally distributed 
data.  
 
Ordinary least squares (OLS) multivariable linear regression was performed to determine the 
relationship between OOP healthcare expenditure and other independent continuous 
variables, such as distance from facility and length of stay. OLS multivariable linear 
regression was also used to determine the relationship between OOP and other categorical 
variables (age, sex, department to which participant was admitted). A univariate analysis was 
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conducted first, all variables with a p<0.2 were included in the multivariable analysis. A p-
value<0.05 was considered statistically significant in the multivariable analysis. 
 
It is important to note that CHE was only calculated for the surgical admission during which 
the participant underwent an operation and was interviewed in the post-operative period, 
prior to discharge; in keeping with previous literature (2, 4, 55). It was not possible to 
determine the risk factors associated with CHE, as the proportion of the participants 
experiencing CHE was low (less than five outcomes), therefore, risk factors for OOP were 
assessed instead.  
 
Impoverishment was calculated by subtracting the OOP from the household’s monthly 
income and determining the proportion of individuals who fell below the upper-bound 
poverty line (R1227 per month) following OOP payments for the surgical admission. South 
Africa has a high baseline poverty rate. The upper-bound poverty line reflects poverty, while 
the lower-bound poverty line often is akin to the definition of extreme poverty. The upper-
bound poverty line was therefore used to ensure that the proportion of impoverished and 
marginalized households were considered. 
A Pearson’s correlation coefficient was calculated to assess the relationship between CHE 
and impoverishment. 
 
Two open-ended questions were included in the questionnaire and were analysed 
quantitatively by reporting the number of participants who reported similar themes or words. 
Participants responses were categorised according to common themes and tabulated or 
reported in-text to justify specific quantitative findings. 
 
SECTION 4.9   GEOSPATIAL ANALYSIS  
 
Geospatial analysis was performed using ArcGIS to determine the spatial association 
between participant domicile and the percentage of HHE attributed to OOP payments for 
surgical care. The analysis was performed on a password-protected computer and data were 
de-identified for the geospatial analysis. Shapefiles of informal settlements and official 
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suburbs in Cape Town were downloaded from the City of Cape Town Official Datasets 
website (84). There is a lack of freely available shapefiles representing geospatial data from 
the Western Cape. A map of the West Coast suburbs was mapped using online tools and 
added to the existing City of Cape Town map to form a map of the greater Cape Town area. 
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Chapter 5- Results of the study: 
 
SECTION 5.1  ATTRITION RATE 
 
Over the one-month period, 274 participants agreed to be interviewed. However, 11 
participants refused to answer questions relating to their HHE and OOP expenses for 
healthcare. As a result, these participants were excluded from the study, resulting in an 
attrition rate of 4%. The results presented in this study are representative of the remaining 
263 participants.  
The 11 participants who refused to report their expenditure data were random. There were no 
defining characteristics of the group lost to follow-up. 
 




Of the 263 participants, 182 were female (69.2%), and the median age was 24 (IQR 26-48). 
The majority of participants were South African citizens (n=221, 84.0%), and more than half 
lived above the upper-bound poverty line (n=133, 50.6%). Only 14 participants (5.3%) had 
private health insurance, and most were utilising the public health sector because their 
insurance was exhausted or would not cover the surgical procedure. Of the participants with 
health insurance, none were reimbursed for their OOP expenditure on healthcare. Most of the 
participants were classified as H0 or H1 according to the South African UPFS (n=222, 
91.3%), meaning that, at the minimum, they were charged an admission fee, but most were 
not billed.  
 
One hundred and ninety-four participants (73.8%) lived in formal housing, four participants 
(1.5%) were homeless, and 27 participants (10.3%) did not have access to an improved toilet 
facility. All participants had access to clean piped water, and 14 participants (5.3%) did not 
have access to electricity. Most participants (n=197, 74.9%) did not own a vehicle and 
utilised public transport. One-hundred-and-five participants (39.9%) were unemployed. 
Number of participants 
interviewed = 274 
Attrition = 11 
participants (4%) due to 
missing expenditure data 
Total number of cases 
analysed = 263 
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While only 24 participants (9.1%) entered tertiary education, only two participants (0.8%) 
had no formal schooling. Table 2 outlines the demographic characteristics of the study 
population. 
 
 SECTION 5.2  COMMENT ON THE NORMALITY OF THE DATA 
 
Total OOP expenditure data were significantly negatively skewed and there was a non-
normal distribution. A Shapiro Wilk test was performed to demonstrate the non-normality of 
the data (p<0.001).  
 
Table 2: Demographic characteristics of persons undergoing surgical care at New Somerset 
Hospital, Cape Town, South Africa 
Total number of participants n = 263 

















SA citizenship  
Yes 
No 






Poverty (number of participants who live below national poverty lines based on monthly 
income per person in rands) 
Food poverty line (Extreme poverty line)  
Lower-bound poverty line 






















Toilet facility  
Improved toilet facility 





Access to amenities 
Improved drinking water source 



































Level of education 
Completed/some secondary school 
Completed/some primary school 
Completed diploma 
Complete degree  









*Food poverty line is less than R561 per person per month 
*Lower bound poverty line is less than R810 per person per month 
*Upper bound poverty line is less than R1227 per person per month 
(Based on the 2019 South African National Poverty Lines)(7) 
 
The most common procedures were general surgery (n=90, 34.2%), followed by obstetric 
(n=62, 23.6%) orthopaedic (n=57, 21.7%), and gynaecologic (n=54, 20.5%). See Table 3. 
Two thirds of participants (n=171, 65.0%) underwent an emergency procedure. There were 
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10 oncologic procedures (3.8%), and one-fifth underwent a procedure for trauma (n=50, 
19.0%). 
 
Table 3: Types of surgical conditions at New Somerset Hospital in Cape Town, South Africa 
Department 


















Other (other general surgery, obstetric, 
gynecological, or orthopaedic conditions not 






Of all the participants interviewed, 130 (49.4%) had previously sought care for the same 
surgical condition (either as an inpatient or outpatient) (see Table 4). Of the 130 participants, 
68 (25.9%) incurred OOP payments of varying amounts (nominal range excluding the zeros 
is R30 – R3500; median = R0, IQR R0 – R40) for the surgical condition 12 months prior to 
the surgical admission. 
 
Table 4: Previous health-seeking behaviour of persons with surgical conditions admitted at 
New Somerset Hospital 
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Previous OPD visits (outpatient) in the 12-month 
period prior to surgical admission 
Yes 




119 (54.6%)  
0 (0-1) 
143 (45.4%) 
Previous surgical admissions (inpatient) in the 12-
month period prior to surgical admission 
Yes 










SECTION 5.3  OBJECTIVE 1: TO DETERMINE THE MAIN CONTRIBUTING COSTS TO OOP PAYMENTS 
 
One-hundred-and-fifty-nine participants (56.7%) incurred a medical bill, the rest (105, 
40.5%) were not charged. Medical bills accounted for 30.7% of total OOP payments for 
surgical admission. Of the 156 participants (59.5%) who incurred transport costs, transport 
accounted for 28.6% of total OOP payments, see Table 5. Of the participants that received a 
medical bill, the average cost was R293.07 (SD +- R1577.76), see Table 6.  
 
Compared to the results for the surgical condition which took into consideration OOP over a 
12-month period, 241 participants (91.3%) incurred OOP expenditure for their surgical 
admission, ranging from R10 to R22,174 (median R200, IQR R90 – R476).  
Of the total OOP payments incurred by all participants for the surgical admission, 41.0% of 
the OOP was due to the medical bills, 20.3% of the OOP was due to transport, 25.6% was 
due to the loss of income, and 10.7% was due to food. All other OOP costs were negligible. 
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Of the OOP payments incurred by participants, the median percentage due to medical bills 
was 20.5% (0% - 69.2%), the median percentage due to transport was 16.0% (0% – 61.7%), 
and the median percentage due food was 0% (0% - 31.3%)  
 
 
Table 5: Direct medical and non-medical as a share of total OOP healthcare expenditure 
Medical bill 
Number of participants who were not billed  
Number of participants who were billed by the hospital 
The share (%) of medical bills in total OOP spending 
(mean) 





30.7% (SD +-37.6%) 
 
10.2% (IQR 0% - 64.3%) 
Transport  
Number of participants who incurred transport costs 
The share (%) of transport in total OOP spending 
(mean) 










Table 6: OOP costs incurred as a result of the surgical admission  






R293.07 (SD +- 1577.76) 
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R143.78 (SD +- R479.43) 
R30 (IQR R0 – R150) 
 
 
R74.92 (SD +-R221.36) 
R0 (R0 – R80) 
 
Indirect costs   
Loss of income 
Mean 
 
Loss of property (due to theft at the hospital) 
26 out of 158 participants (16.5%) 
R178.40 (SD +- R1025.43) 
 
No participants experienced the loss 
of property 
 
Of the 263 participants, only 130 reported previously seeking healthcare for the same surgical 
condition as the surgical admission. A total of 68 out of the 130 participants (25.9%) incurred 
OOP payments for their surgical condition (prior to the surgical admission), which included 
fees for private doctors, tests and investigations, and medication; these costs range between 
R30 – R3500 (mean R174, SD R486.71). Table 7 illustrates the OOP payments for surgical 
care prior to the reference surgical admission and does not include the surgical admission 
during which the participant underwent a surgical procedure. 
 
Table 7: OOP costs for surgical condition  
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Direct costs  
Private doctors’ fees 
Number of participants that accessed private care 
Nominal range 
 
Tests and investigations 




















SECTION 5.4    OBJECTIVE 2: TO ASSESS STRATEGIES USED TO FINANCE OOP PAYMENTS FOR 
SURGICAL CARE 
 
OOP payments were financed by various methods (see Table 8). These methods were not 
mutually exclusive, participants had the option to chose more than one method of financing. 
With respect to borrowing money or receiving financial assistance as a gift, participants were 
also allowed to state more than one type of OOP payment they received finance for. The 
majority of participants financed their OOP payments through savings (n=152, 57.8%), of 
which 36 participants (23.7%) used their entire savings. Participants reported their savings to 
be small amounts of money they had saved up. Thirty-eight participants (14.5%) had to 
borrow money to finance OOP payments, sixty-one participants (23.2%) received financial 
assistance as a gift either in the form of money (n=54, 20.5%), or transport or food (n=12, 
4.6%). No participants had to sell assets. Two participants (0.8%) had to reduce spending on 
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necessities such as food. Thirty-two participants (26.9%) had to take on extra work to 
generate more income following the surgical admission. 
 
Table 8: Methods by which OOP payments were financed 
Method N (%) 
Savings 





















Sold Assets 0 (0%) 
Reduced spending on necessities such as food 2 (0.8%) 
Participant or household member had to take on extra work to generate 
more income 
32 (12.2%) 
*These methods are not mutually exclusive; participants were allowed to select all the 
options that applied to their surgical admission 
 
SECTION 5.5             OBJECTIVE 3: TO IDENTIFY RISK FACTORS ASSOCIATED WITH OOP EXPENDITURE 
 
The associations with OOP payments and per capita HHE were assessed. The median number 
of household members per household was 3 (IQR 2-5).  
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Table 8 shows the linear regression of OOP with other independent variables. There were 
four statistically significant risk factors for increased OOP: low per capita HHE, cancer, 
having health insurance, and the bill amount. Linear regression revealed that there was no 
correlation between the proportion of OOP payments and LOS or distance.  
 
Table 8: Linear regression showing associations with OOP expenditure for the surgical 
admission  
Independent variable Coefficient  p-value Confidence interval 
Per capita HHE 0.1  0.02 0.0 – 0.2 
Elective -291.9 0.31 -861.3 – 277.5 
LOS 50.3 0.06 -1.4 – 102.0 
















-635.-7 – 883.9 
-774.6 – 629.9 
-193.4 – 1708.1 
Trauma 373.9 0.38 -461.0 – 1208.8 
Cancer 2199.2 0.001 855.4 – 3543.1 
Age 3.2 0.69 -12.5 – 19.0 














-784.1 – 330.5 
-1073.1 – 1086.9 
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Unemployed 


















-2738.1 – 967.6 
-2031.6 – 1470.9 
-2156.8 – 1662.4 
Insured (yes) 1701.2 0.002 638.1 – 2764.3 
Medical bill amount 1.0 p<0.001 0.9 – 1.1 
Total number of 
observations 

















Figure 4: Total OOP expenditure for surgery amongst participants from various suburbs in 
the NSH drainage area 
 
*The grey area in the in the diagram represents areas in Cape Town that had no data. 
 
Figure 4 illustrates that there was no correlation between distance from NSH and out-of-
pocket payments. Some regions furthest from NSH (marked with a black dot on the diagram) 
experienced OOP between R221 – R2800, however, there were equidistant regions that did 
not experience any OOP for their surgical admission.   
 
SECTION 5.6  OBJECTIVE 4: TO DETERMINE THE PROPORTION OF SURGICAL PARTICIPANTS AT 
NSH THAT EXPERIENCE CHE AND IMPOVERISHMENT 
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CHE40 was 0.8% with two out of 263 participants spending 40% or more of their annual 
household non-food expenditure on their surgical admission. CHE25 was 1.1%. with three 
participants spending 25% or more of their total annual HHE on OOP payments for their 
surgical admission.  CHE10 was 1.9% with five participants spending 10% or more of their 
total annual HHE on their surgical admission. 
 
In addition to CHE, the percentage of annual HHE (both non-food and total) attributed to 
OOP payments was also analysed. The median proportion of annual household non-food 
expenditure attributed to OOP payments for the surgical admission was 0.8% (IQR 0.3% - 
2.2%). The median proportion of total annual HHE attributed to total OOP payments for 
surgical admission was 0.5% (IQR 0.2% - 1.0%).  
 
Twenty-four participants (9.1%) incurred no OOP expenditure for surgical admission. Two-
hundred-and-fifty-one (95.4%) participants spent less than 10% of their non-food expenditure 
on their surgical admission, while 258 participants (98.1%) spent less than 10% of their 
annual total HHE.  
 
Fifty participants (19.0%) experienced impoverishing health expenditure as a result of 
surgical admission. There is a statistically significant negative relationship between 
impoverishment and CHE (Pearson’s correlation coefficient = -0.2, p=0.002). 
 
 
SECTION 5.6  OBJECTIVE 5: UNDERSTANDING THE PERCEPTIONS OF OOP PAYMENTS FOR 
PARTICIPANTS ACCESSING SURGICAL CARE 
 
Planning for surgical care: 
Participants reported that they did not have to bear a significant financial burden if they were 
able to plan for their surgical admission. “I was able to plan for this admission, so I could 
save some money to come here.” This was common among elective participants who 
reported that “I had to work extra hours last month because I knew I was coming to the 
hospital.” Likewise, if participants were admitted for emergency surgical procedures, they 
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perceived the financial burden to be significant, “Money for health is not always available, it 
is difficult to plan for it.” 
 
Non-medical costs: 
While direct non-medical costs did not account for a significant proportion of OOP payments 
for surgical care, patients persistently reported that “transport is getting expensive and getting 
to the hospital is expensive”. Furthermore, although the geospatial analysis did not show a 
correlation between distance from facility and geographical location, patients who lived 
further away from the facility reported: “I do not have a lot of money, where I live is far, and 
we have to pay for our own transport.” 
 
Opportunity costs were not commonly reported, with only 26 patients reporting a loss of 
income, “It has not been very expensive, I just lose a lot of money from being hospitalised.” 
This might be due to the high unemployment rate in our study population (approximately 
40%).  
 
Healthcare is perceived as a necessity (Principle of elasticity) 
The principle of price elasticity of demand is evident in this study population with 
participants stating that they “needed this operation so I was willing to pay for it” and there 
were “no negative effects. It needed to be done.” 
 
Very few participants experienced OOP payments for healthcare, and most participants 
reported that OOP expenditure was “not so expensive.” Participants also reported, “I have not 
had to pay anything yet,” and “this was not too bad because it was one admission.” 
 
Elective surgical conditions: 
 
When asked how the costs associated with the surgical admission had affected their 
livelihood, many participants who had an elective surgical procedure reported they were 
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“able to plan for this admission so the costs were not that great”, and therefore there was “not 
much of an impact from the costs”. 
 
Emergency surgical conditions 
Patients who underwent emergency surgical procedures reported that “it has been difficult to 
pay for other things in the house because of having to pay for transport”, “we are going to fall 
behind now with our payments because I have been in hospital and cannot work”. More 
importantly, patients reported not being able to plan financially for being sick. “Although we 
have not had to pay much, I did not plan to be sick, so we did not budget for this”, “money 
for healthcare is not always available, it is difficult to plan for it.” 
 
Table 9: Perceptions of the financial impact of  surgical admission at New Somerset Hospital, 
Cape Town, South Africa 
 N (%) 
Minimal 54 (20.5%) 
Household managed easily 61 (23.2%) 
Household copes, but with difficulty 74 (28.1%)) 
Burden from which the household is still recovering  40 (15.2%) 
Household unable to cope and its survival is threatened 25 (9.5%) 
Refused to answer 9 (3.4%) 
 
 
Table 10: Contribution of the perceived financial burden to the stress of the surgical 
admission 
 N (%) 
Not at all 41 (15.6%) 
A little bit 61 (23.2%) 
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Moderately 57 (21.7%) 
Quite a bit 49 (18.6%) 
Extremely 47 (17.9%) 







Chapter 6 – Discussion 
 
SECTION 6.1   MAIN FINDINGS 
 
Our study showed that 95% of participants used less than 10% of their monthly expenditure 
for OOP payments with almost 10% of participants reporting no OOP payments. This 
suggests that the South African public healthcare system protects against CHE using a tiered 
user-fee coding system (UPFS) (20, 85). In our study, 80% of participants were charged less 
than R100 (the equivalent of $7), or nothing at all, and were relatively protected against 
CHE. This is consistent with previous literature that shows South Africa to have a near-zero 
CHE rate in 1995 (17). Nearly twenty percent of participants experienced new or worsening 
impoverishment as a result of OOP payments for the surgical admission.  
 
This study identified, that although CHE was low, the majority (three-quarters) of 
participants incurred some OOP for the surgical admission and IHE was substantial with one 
in five participants experiencing new or worsening poverty as a result of OOP expenditure on 
the surgical admission. This further suggests that the financial burden of health care 
expenditure is shouldered by the country’s poorest populations. This finding suggests that, 
while CHE is the most commonly reported measure of health care expenditure, measuring 
and reporting IHE is crucial in determining the effects on the most vulnerable populations.  
This finding also strengthens the argument for a National Health Insurance plan in South 
Africa, to protect against impoverishment. 
 
In comparison to the 2018 World Bank Indicators on surgical CHE and IHE in South Africa, 
that reported CHE as 15% and 27%, respectively, this study found CHE and IHE to be lower 
(86, 87). This might be explained by the study population and site chosen for this study. NSH 
is a second-level public sector hospital that performs a large proportion of general surgical 
conditions, as opposed to more highly specialized conditions that might require more 
specialized and expensive surgical care, such as oncological surgical conditions or assisted 
reproductive therapy. Furthermore, the hospital is located centrally and easily accessible to 
most individuals in the catchment area. The World Bank estimate for CHE and the findings 
for CHE in our study are higher than the previously reported risk of 0.5 by Xu et al (4). 
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Although most medical bills were low, owing to protection conferred by the UPFS, the major 
drivers of OOP expenditure were medical bills, when they were incurred by individuals who 
were not protected by the UPFS, and transport costs. There could be several reasons for this 
low OOP payments expenditure on surgical care: 1) more than half of participants were not 
billed for direct medical costs which included the operation, investigations, and medication; 
2) non-medical costs did not contribute significantly, as often inpatient food and transport to 
and from the hospital were provided by hospital transport vehicles, and 3) indirect medical 
costs were not significant contributors to OOP payments. 
 
Although CHE was low, findings from our study suggest that South Africans might be at 
high risk for financial catastrophe, as even small payments make up a significant proportion 
of their capacity to pay. Arguably, even though healthcare is considered price inelastic, the 
more a household is forced to decrease spending on other basic needs, the less willing they 
will be to spend money on healthcare (88, 89). This could potentially negatively affect 
health-seeking behaviour. 
 
In comparison to previous literature that showed user fees (direct medical costs) in the public 
sector accounted for up to 18% of total OOP expenditure on healthcare (81), our study found 
that user fees (direct medical costs) accounted for approximately 30% of total OOP 
expenditure. This should be considered alongside the fact that only 57% of participants 
actually incurred direct medical costs, suggesting that for those who were billed for the 
surgical admission, the bill amount made up a greater proportion of their total HHE when 
compared with previous studies (90, 91). Although our study focused specifically on surgical 
CHE, this finding could potentially highlight that South Africans are at increased risk for 
financial catastrophe as a result of direct medical costs if there is no health insurance plan to 
protect against it, strengthening the argument for the NHI. 
 
In contrast to previous literature, there appeared to be no correlation between household 
income and share of HHE attributed to OOP payments. This highlights that even small 
increases in OOP payments can be disastrous for households, resulting in greater proportions 
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of their household income being used for healthcare payments, which will often force 
households to spend less on other items. This can be particularly devastating for poorer 
households, that already use their income to finance basic needs or subsistence (55). In these 
cases, it is likely the perceived severity of the problem that will dictate whether or not 
participants seek care.  
 
SECTION 6.2   RISK FACTORS FOR OOP PAYMENTS 
 
Our study highlighted four risk factors for OOP payments for healthcare expenditure: 1) low 
per capita HHE, 2) having cancer requiring surgical treatment, 3) having non-generous health 
insurance plan, and 4) high medical bill amounts. Surgical care for cancer is often highly 
specialised and associated with CHE in previous literature (92-94) and in our study, although 
CHE was not a common outcome, cancer was associated with increased OOP expenditure. 
Counterintuitively, having a non-generous health insurance plan was a risk factor for 
increased OOP amongst this study population as health insurance policies did not cover any 
of the patients who sought care in the public sector. Reasons for this include: 1) participants 
who were insured were on a health insurance plan that did not cover certain surgical 
procedures; 2) participants had only started paying for health insurance a few months prior to 
being admitted for an operation often participants require to be registered for one year before 
their health benefits and coverage apply, and 3) participants who failed to pay his/her health 
insurance premium or if they have used up all their healthcare benefits for the year were not 
covered by their insurers, also known as health insurance exhaustion.  
 
Nearly half the participants had previously sought healthcare for the same surgical condition, 
incurring OOP costs for the inpatient or outpatient care received prior to the surgical 
admission. Interestingly, those with a longer course of illness did not necessarily have higher 
OOP expenditure. 
 
The relationship between OOP expenditure and participant residential address (suburb) was 
assessed via a geospatial analysis, which illustrated a lack of a relationship between OOP 
expenditure and participant address. Participants who lived in rural suburbs, such as 
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Malmesbury Farms, incurred little OOP payments, while there were some rural suburbs 
where participants incurred higher OOP costs. The same applied to urban settings, where 
OOP costs varied greatly between suburbs. Although a geographic-weighted regression was 
not performed due to the small sample size and geographically dispersed population, there is 
likely no relationship between distance from facility and total OOP expenditure because most 
participants receive transport via a hospital participant transport vehicle.  
 
There is also, interestingly, no association between OOP payment and length of stay. It was 
presumed that the greater the length of stay, the greater the risk of financial catastrophe. 
However, due to the low proportion of participants incurring CHE, it was not possible to 
quantify the risk of CHE for the length of stay.  
 
Although non-medical costs have been found to contribute greatly in previous studies, our 
study found that these costs did not contribute greatly to the share of OOP payments (15, 69). 
A likely explanation is that there are relatively few OOP payments for participants in the 
Western Cape as transport is often provided to the furthest facilities, such as Vredenburg and 
Atlantis, and food is also often provided at NSH. 
 
In this study, participants reported that when they did not pay for previous healthcare services 
in the public sector, they were not prohibited from accessing further healthcare services. Post-
apartheid, healthcare reform was emphasized to improve access to healthcare for all South 
African citizens, especially the poorest and most marginalised (95). In an attempt to realise 
this, the South African government expanded healthcare facilities and abolished user fees for 
primary healthcare, establishing the UPFS (95). Moreover, there has been a relative decline 
in access of public health sector services (96), suggesting that the relative lack of user fees 
and direct medical costs, confirmed in our study, coupled with participant perceptions that 
they “do not have to pay much” does not necessarily result in increased uptake of healthcare 
(96). This is in stark contrast to other LMICs where the abolishment of user fees has resulted 
in an increased uptake in healthcare (97, 98). Medical costs are relatively low yet healthcare 
in South Africa remains inequitable, polarised, and inaccessible (47, 48, 99),  which suggests 
that user fees are not driving the inequities in the public healthcare sector. There are many 
other barriers to seeking, reaching, receiving, and being retained in care in South Africa. 
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While not specifically related to surgical care, reported patient perceptions of seeking 
healthcare in the South African public sector are often negative. Patients have previously 
reported lack of education resulting in poor health-seeking behaviour, and lack of health care 
provider competence resulting in barriers to receiving care, leading to mistrust in the health 
care system (100, 101). Furthermore, resource limitations and long waiting lists are often 
barriers to receiving care. Lack of referral pathways, mismatch between resources and 
providers at facilities, and lack of healthcare provider training and support have all been 
identified as barriers to accessing surgical care in South Africa (102). This evidence speaks to 
the notion that healthcare reform and health financing policy cannot be undertaken in 
isolation. Focusing exclusively on affordability will not necessarily improve access to 
healthcare for the most vulnerable populations (103-105). Further research on barriers to 
accessing surgical care in South Africa is needed. 
 
SECTION 6.3  FINANCING OF OOP PAYMENTS 
 
Although CHE was low, many participants experienced financial hardship to finance their 
OOP expenses for healthcare. Participants were vulnerable to using up all their savings to pay 
for the OOP payments costs they did incur.  Historically, South Africans have not been 
known to save for healthcare expenses (106, 107). This suggests that South Africans seeking 
healthcare in the public sector would be vulnerable to any direct or indirect cost increases 
even if the increase was not measured.  
 
One-quarter of participants reported using up all their savings to finance their surgical 
admission expenses. The only savings they had accumulated was cash that they kept on-hand 
for unexpected expenses, and as a result were used up quite quickly, in our study, this usually 
amounted to no more than R200. Of those that experienced impoverishment, about 30% used 
up all their savings (p=0.02). This was common among participants requiring an emergency 
admission, reporting: “although we have not had to pay much, I did not plan to be sick, so we 
did not budget for this.” Few participants had to borrow money, but when they did, this 
would have to be paid back with interest. One-quarter of households had to take on extra 
work to generate extra income following the surgical admission, while some worked extra 
hours in preparation for a surgical admission, “I had to work extra hours last month because I 
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knew I was coming to the hospital.” It is not possible to say, from this study, whether being 
able to prepare for a surgical admission reduces CHE.  
 
Responses varied with regard to the impact on the likelihood of having to pay OOP for 
surgical procedures. More than 70 percent of participants felt their households were coping 
with the financial burden of the surgical admission, or that there was minimal, if any, the 
financial burden associated with their surgical admission.  
  
Financial catastrophe as a result of healthcare systems that do not protect their users against 
OOP expenditure has long been ignored on the public health agenda. Despite low CHE, OOP 
payments were experienced by over 90% of participants. With the rollout of NHI in South 
Africa, it is crucially important to understand all aspects of  healthcare financing and to 
support systems that will limit OOP payments for healthcare. In particular, OOP payments 
attributed to surgical conditions are not well-enough described in the South African setting. 
The few studies that exist describing CHE for surgical care, along with this study, are not 
enough to inform policy around financial risk associated with surgical care in South Africa.  
In addition, given the large inequities in access to surgical care in South Africa, other factors 
also need to be investigated.  
 
SECTION 6.4  LIMITATIONS AND STRENGTHS 
 
This study had limitations. This was a single-institution study, and the results may not apply 
to other South African hospitals. In this study,  1) the majority of participants were classified 
in the lowest two brackets according to the UPFS which suggests that they were the lower 
income levels, and likely poorer populations, which may not truly be representative of a 
South African population accessing public sector services; and 2) The hospital is also located 
in an urban area and CHE might differ for persons from rural areas who seek surgical care at 
facilities that might be farther from home, and resultantly, transport more expensive. In 
addition, surgical oncology conditions, which might incur higher CHE, were rarely treated at 
NSH, a second-level hospital. Third-level hospitals that care for these conditions, as well as 
other complex surgical conditions requiring longer hospital stays, might report higher CHE. 
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Participants in this study were public sector surgical patients, and we did not report on CHE 
or OOP payments for persons seeking surgical care in the private sector. Substantial OOP 
payments for healthcare expenditure have been reported by persons with private health 
insurance, as a result of co-payments and services not covered by the insurance (81). Further 
studies for private surgical participants and their risk of CHE are needed. 
 
Despite the limitations, our study had several strengths. To our knowledge, this is the first 
study on CHE in South Africa in the public sector covering a range of surgical conditions.  
Furthermore, household income and expenditure data and OOP healthcare expenditure data 
were reported by individual participants and not extrapolated from national household 
surveys.  
 
Our study has also offered granularity around non-medical and indirect costs. Transport costs 
were the greatest OOP expense incurred by almost 60% of the population and attributed to 
29% of the total OOP payments. This was expected, as three-quarter of participants did not 
have a vehicle. Food and accommodation accounted for negligible OOP expenditure. Indirect 
(opportunity) costs, such as loss of income and loss of property, were also not important 
contributors to OOP payments. Sixty-five percent of participants were either unemployed or 
on a social grant. Of the 35% who were working, only 26 (16.46%) of the 158 employed 
participants experienced a loss of income. These costs, however, did not contribute 
significantly towards OOP expenditure. 
 
SECTION 6.5  RECOMMENDATIONS 
 
The public healthcare sector in South Africa is already utilising highly subsidised or free 
hospital services to protect against CHE and the UPFS should be strengthened as this has 
helped to reduce CHE. In addition to UPFS, the major drivers of OOP have been identified as 
medical bills and transport costs and should be addressed in future policy to reduce the 
burden of OOP substantially. In our study, the provision of transport through patient transport 
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services contributed to a reduction in OOP, therefore providing patient transport should 
continue to be provided and remain a priority in reducing OOP for surgical care.  
 
Twenty percent of the population uses private sector healthcare and more studies are needed 
to identify risk for CHE and impoverishing expenditure is higher in this group. In addition, 
further research should be performed to determine whether certain at-risk surgical groups, 
such as oncological surgery and sub-specialised surgery, experience CHE. These studies will 
need to be conducted at more highly specialised hospitals. This study should also be repeated 
in a rural areas to determine whether CHE is a barrier to accessing surgical care in these 
settings. Other provinces should also conduct this study, as inequities in accessing healthcare 
exist provincially, too.  
 
While this study did not explore other barriers to surgical care, other potential barriers to care 
could be acceptability and availability of healthcare services in South Africa and would be 
important to consider by NHI policymakers. More research in this aspect is required. 
 
SECTION 6.6  CONCLUSION 
 
Surgical CHE at NSH, an urban second-level hospital in the Western Cape province of South 
Africa is low. This is in keeping with previous literature on non-surgical conditions (4, 17). 
Little is known about surgical CHE worldwide, however, in contrast to CHE for non-surgical 
conditions in other LMICs worldwide,  
 
CHE in South Africa is low, and the reasons for variation should be explored in further 
studies. While CHE was low, most patients experienced some form of OOP for their surgical 
care, and the main drivers of this OOP were the medical bills and transport costs. The 
abolishment of user fees and the UPFS likely protects against the direct medical costs of 
surgical care. Furthermore, non-medical costs did not appear to be an important contributing 
factor to OOP payments in this study, likely due to the provision of hospital transport.  
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Impoverishment was also not common amongst participants who had to finance their surgical 
admission OOP, however, many participants who used up all their savings to finance the 
surgical admission were impoverished. 
 
It appears that there is relative protection against CHE in South Africa and the reasons for 
this should be explored in future studies to inform further policy to protect against financial 
catastrophe and impoverishment. In addition, despite this, surgical care is still inaccessible to 
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